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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve processing accuracy of a lower 
electrode of 

an information storage capacitive element of a DRAM. 

SOLUTION: In a phase shift mask 80A wherein a group of groove 
patterns 55A 

for forming a lower electrode of an information storage capacitive element 
and 

a frame-shaped light shielding pattern 59A surrounding the group therewith 
are 

formed, no region is permitted to exist, in which the space between the 
outermost peripheral light shielding pattern 55A and the light shielding 
pattern 59A becomes insufficient for the light resolution. For that 
purpose, 

spaces Xw and Yw between the outermost light shielding pattern 55A and 
the 

light shielding pattern 59A along directions of X and Y are, respectively, 
made 

larger in size than the light resolution (i.e., Xw>Xs, Yw>Ys). 
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fflMI SFET<:0±afcffiSLfcDRAM«r*^5#« 

<0±ffi<0;^t UTV^t>>{^U-byWaKfflM I SFET 
?:Jg«L. ^fflESSmc^jfllllffiOM I SFETlrje 
rittSXS. ( b ) BUS^^: 0 -byW^fflM I S F ET 
tJj:t^^jaill»<OMI SFET<0±a5{C. 

itWJ7.Vf^i^-yim^L. m^vitvvi^xvj^ 
^-y^-^xi^tzLtiV^^ jiyi-yirTyi=e*JTU-( 

•J Tu>( tmmm^mt<Dmm(r>msi^ i mim 

( d ) msimxxfimm<^>mi:'ttsm§e^ i tm 

mirn'mimmtt:^. ms^3^lmmm(f)±M^zmi 

mmmt?>im. ( e ) mia®2t^is2:x-yf-y^ 

0. rnmaxx/mi^mcof^i^comzmmimvm 
MSi&vx^'fc: ttf^aifc ztiizmtthmt(7) 

m2mmmtixx/msm2imm^^-^9~~y^^-ti, 

i^-ym<^o*>(7)m-m^w-<iS'~yt-(mm^'i^ 

-yb(omi:^tzm'yt:x^-xtfi^ mi^TSjtiao 

xfmtiimw^i^-ym±cox^-xi o 

< . i}'-:>mm^^^~ym o iofomm^cow^i^- 

ybimm^^^-yb<^f^2-^izi6'yt:x^-x 

ifi. f^2miz^'^x'mi-^fmm'-<9-ym±cox 

mmxi>':>x. mimi^yh'7x^^ti^ u^yvy 
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m.<r)mii^y h'7Xi^xt>t:ibimsLbti>^im 

mmTt>'^x.miw^:!f-ymcodibcr>mmm 
w^^^-ybimm^^iS'-yb m i Mzm-^tix 

^-xi5Xr/m2:^izmr>i:ix^'-xii^ ^ix^t^t 

m'yxmi-i>mm^<if-ym±<ox^-xii. ^ii 
^iimmmm<n-mx'i>i> n b 
10 m.m^m<m^m, 

muzw^^nftmmm^mm'Fb ^ v -b/ps- 
ii^m^mm<mi^mx»>^x. 

ff)±m<r>yt t U Ti'-f t 'J -b^maifflM I S F E T 

s-mt, mmsmmizmms^MisFETi:m 

m-thXn. (b) B!ra^*'J-fe;W^?fflMISFET 

20 &^titmmmmMmf^M^iziiism-r?>wmi:^ 

^iibm^i-m2ijf^izi&'yxm'mzmmLf^w^ 
:s^-ymbmiw^i'-ymi:mtsm^'^:$'-ybm 
«tfcisHai^7 h'?xifim\'^xmemii&mnz7 
ithwjxh^^^-y^m&L^ Buie^^r M^i^'xwN- 
<^B!i£lll*feSlfi«rl8?LLT««'»Jitt&k*fc. 

30 ( d ) li?iB«tJ itma^flKOrtSP^ ^Om^ 1 *^ 

mmmmmtti&i. nm^imm^^mzmi 
m)iXxmBmi:mit^tt<r>iz+^^j:m<^m2im 
mmitttxn. (e)mim2mmf::^-/i-yf^ 

Lxmsss^ 1 mmco±^coimm i «SK^sai$-fr 
t:^. mm.mi^miimmi<7)yytyui^xmi:'7 

X^' LT luES 1 #«K5:x f-^^^-t S <! fc t i 

0. m!Mtsxtrtmsmnm<^izmBmimmsi 
i:mrxm. ( f ) mimmmmimdm2<oythu 
40 i^'xhmi'?x^izixmmbztnzmi-rmb<D 
fmcovsm 1 immtixx/imm<7)f^m)mm2^ 

SIS* X -y f-y ^'^S Zbtzi*}. UjlzSmMi:^ 

<o±^izf^3t&mtiXi/m2mmsimmuz^. m 
wm2mmi5ixmm^2immi^-<^--yi^-r& 

ms^moj^i^^s^^mmmb. m^2mmm-^ 
^j:h±siimmbX'mmiiimmm^Am'fm& 

50 mm^^9-ym<no-hff)B!^m^t<m^^^-ybmi 
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:m, 

i&->xmtrhmm^'ii^'-ym±(^x^-xii. ^ti 

[0001] 

W^y^laSSSdZMV. dram (DynanicRandom 

Access Howry) i^i,^mm^im^mi:msL ao 

[00021 

fflM I SFET(Metal Insulator Semicoiductor Field 
Effect TransistCT-) fc ^/ifcBJIIKSfiKStut Hi<0 

mtiifzw&m^izm&i^ti. ±t txy- hstm. 3o 
fcEssti. ^(omiEmtzmtth2m<D^^u-kf\. 

mmMlSFETlZX-yX^^^il^V-X. 
^ t < t U -fe/HSS^fflM I S F E T«±SUt:Ea 

v~x. vu-f ycDm^tmmazw^^iih. 

[00031 «F§B¥7 - 7 0 8 4^^ffi{i. b' y hScO 

A— • h'-y h9>f y(CapacitOT- Over Bitline)flBi<7?D 
RAMS-H^UTV^S. CKOii^^tiem^tUtDRAM 

mmzMrthzuzi-^x^ffymim^m^L. 
<^±mz^ammb±M'm (r]^-hm&) tm 

[0 0 041 tit. ::«)^fc:IE«$<t:tDRAMtt, 
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ismmiAzmwmkmthzbiizi.'yx. 

m^'m=t<rr^uwkinm^izWLL-thiiuxnn\iz 
')nymxmL^ixx\^i>. 

[000 51 

mi^ixftmiiizii 'ixmskmt.ixk:A=f: y tva <r> 
m\izmmmmm^Tmmmmh-mii,z 
n^^xmLit. ^(nnmi. d:.<m*)X'hh. 
[ 0 0 0 6 1 cico i 9 *jrmmkim:rh t 

I SFET<0±Stb'>yhaSrJg^t. ^<Ob' y h^<?5 

m:Vmtt, mz. yitVWJXYWH'^xi'iizLti 
[00071 <JCH. ±E»fe J:tX;g«iOrtgli2:iftfi^ 

^izmtiXx^m^wf:nLts(o\iz-^^£wm(m2im 

KSrsajs-fr, m>.^xzmmmi::ji"j^yi^Lxmii 

[00081 ^ffy^. mmmm<rmm^no y * 
h v'jx vrnki-^x^ \iz Lxmbrnffm^^z^-iftim 

X*). mnrnzm-^Kmsmmzx^x. ii^im 

[00091 JiELJtro-fex-ctt. t y ^)V<t^ x 

immiiZtchk. yitVV-Jxvmi:'7X9liZLtiY^ 
>fx.y^y^^-C^t'jri-^<7)ffiSK(c«Sr?^«L. n 

f^^-y^n^x <yitvwjx vmzsm-th ztufi 

[ 0 0 1 0 1 U TU-( fctt. J:S«*«X*tfi]ti AtX 

«>. ZenXo^j:^^9-ymmX<m.'¥-thmKi^yh 

■7X9tix\i. m'O'^'yftwt^^^-ymcomis. 
\>'^izi80S£MiiK^^iu<yvym<r>mi^yh'?x 

^ifiwmx'hh. 

[ 0 0 1 1 1 t*-L. }M<^Xdti:W^9-ymti1X 

t>^mmtsim.<r)^mf^9-ytim^Lit\y<y-/ 
ym.<r)mi'^yy7xinz^\yx:\t. ffi^^^itw^i^ 
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XLtob\^o^m^^±tt. 

1 0 0 1 2 J ^wmsmi. *j-bi/ummtn i s 
F E T0±MizmgiLtimimizmmmmsm^ 

T^m^m^^tit^-mcomb :itii^<mimtsmi 
m&^hi^iz. ^(om^arffi^^^msb^ 

10 0 131 ^mmm:i^mz^com<7)mbigim 

[00141 
Wib^'OXtih. 

[00 151 (.\):»fmimmwmm^<r)wm. 

I SFET<0±atc:giIML.)tDRAM2r#tS^*m 

aiil»gB<^«:firffiTfcoT. (a) it^#<*ss<o± 
ffiOj)< t y T W t y -b/W^^fflM I S F E T * » 

5Xg, (b) Bttie^ty-t;H^lfflMI SFETtJj: 

txsiaiiiHk^Mi sFET<o±3fc:. ftoxe-cms 
igi«iSK^Jt«-rsxg. ( c ) ^\-Hmii.rfz.fi 

fMii^yY'7x^^m■^xm^s^\mml},zy-KY 
yi-7xi^izLti H 7>f X y ^yyrjt t y r I'-f <om 

^l*feSlg5rlB?LUTS5:m-r5i:*tc, ^t'JT 

bmmj^mmb<7)m^u<7)mi^ i ie»!Si&i5fL 

mrn'm^mmuzm. mwmimmwffDiMizmi 
mxx/mim^m!f)!&tt<7nz+mmm2im 

fcSi. ^jai5issfsiSi&SpiBi«7*M^i^'xMS£v 

0. mam)5Xx/Bmm<om(oMzmsmimnm 
m-tiM. ( f ) mmmnmmm drnzcoy^fhu 
i^xhm'7Xi^izLxmimbztnzfmthmb(^ 

mi^^v^yy^&zbizi*)^ m^zmnMt:^ 
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ffiii2SBistJitJfiir^2*e»R*v'c^--yiJ^-r-s 
^j:h±m&bTm^tiimmm^mm=Fmm 

->k«0|gl^rinI(c?&o;t:X^-X36^ miSriBjfcjB-, 
ykl^^8pN-:?-ykco^2^ri6l(c?&->fc;^^-:^ 

ifi. ni2:^fi!nzm'^xmtti>mm^'^^-ym±cox 
[00 161 i2):is:m<7)^m#^mmm<m^ 

[00 171 (3):^m<^>¥^i¥mm^m<mk 

20 >'kfflffiSaP^:^-:^k<olBi:iri6ifc»-5fcx'>^-;^ij 
xvm2ijmizm'of:ix^-xt/:^ti^tL^commm3L 
±<D^Th'o. miijf^i5XT/m2ijf^izi&'^xmt 
i-i>mBW-^^-ym±<7)x^-xi}:^n^ti^<7)m^ 

[00 18] {A)^^mmtm&m^mc^)^ 
Si^i, ji^o-kfrnamMi sFRTbztuzwmiz 
im^ivf^mmm^MM^b t y 

30 m^^m<^ysmmxs>'>x. (a)i|i#«^<o± 
ffl<o^^ y Tv-f * y -byHiJwaM i s f ET^m 
iRL, ^3jaiiiffi^JSt^iaiiiB<oM I sFET$:}gd£t 

txm. (b) BuE^ty-fe^WSllJfflMISFETiJj: 
tf^fflUlftOMI SFETiO±a5fc, 

mi&mmmthTn. < c ) mi^riifjtjitXviii 
bm^i>m2ijHzm^xm'mzmmLfzw<9- 
y^bmm^^^-ymiWRi^w^^-ybimmL 

40 wJxwt^-y^BSiL.miyifhwJxw^^- 
yi:'7xi^iizLitY^4x.',i'yrx'A^^}Ti'4<m 
^i^mmmiLxmim'^thb^i.z. ^^yr 

V'f k J^mSS^Sk coig^ascoi?^ l Je^ilS^IITL 

( d ) mmi5iit^mi.mff)nm^^tsmm i 

mmw^^\mLti^. mmimwr>±.mzmi. 

KJrJfaWSXS. (e)liESI2lftSIB$:Xvf-y^^ 

50 tt:i^iiesys(o±i3:<ofiEiii^^i&syi$-ii: 
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t^w^f-ymc^oh^ymmmw^^-ybmi 

[00 19] ( 5 ) *^O^i*^IllS8Sg<7)i{j& 

yh-7xifThtzbiwmb-rh^ii:m.m^m 

[0 0 2 0] ( 6 ) *3^^iO^«^lll»gl5cOgiS 

yb-miJkw^^-yb<^mi-mizi&':>tix^'-x^ 
ir/^2:)j\pHzm^tix^~xip^ti^ti^(om»sm 
T<o-t&-cAO. ml1J[^iiXxfm2:^(^^=.iQr>xml^ 
•ri>imw'^'!'~ym±<^x^'-xi!/i^it^imcomm. 

[002 1] 

[0 0 2 2] im&<mmi) mm. ^miifsfmm<o 

DRAM I ^^ftf - "y r<O^TOBt*ft & , 
HS^oiatc. M^n&i^V^yi)>l^^j:i^i^^yri 
A<7)iMUi. x*iBj ( iji^flcf - »/ n A<o^:^i6i ) 
4jj:tfY:)5n6i (^flsf-yTiAc^^^ifti) tzm^x 

^m.<r>j(^^) TV^ MAR Y*>'V h ^}9xmzWM.^tl 

ARY<7)^{c«-byxryrsA>{piss$ixTv^s. ^ 

»ftf-yriAcO±MO*3>ill5t:{4. 7-KK5>fA*W 
D, T-^'iaSS?lsI8S=3:i:«0$!lffllI5|m'. AJti:»Jlll». 

[0 0 2 3] 02Ji. JiSDRAMO^mffiST-* 

I). HS^Oiat;. ic7)DRAM<7)P<t'JT^-f (MA 

R Y ) -7 h u ^'x«{ciiS$iTJtSi:<7)»7- vmi 

L <WLirl . WLn . WLn+1 •••) tmot' y Ml 

B Lis XXfiin.t>ff)^\zWM.^tUtmL(n^=^ U -b^i^ 
(MC) triOfllJS^^iT^^S. 1 b'"/ hcoiS«S-Ee 
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1 iliO^ ^: 'J 1 fflcOffl^^ffl^*^^ C 

t dtifcrtt^ll tm;? tU: 1 fflco^ t U -t;PmfflM i 
SFETQsi:Tfll«$ixTV^&. 'J-fe/H^WBM 
I SFETQscOy-X. HU>fy<7)— 1f#^ 

-byxryrsAfcfif^s^tTv^i.. 

[00 24]<JCfc:. *IISt£^ffiODRAM<7^Kt*:S 

[00 2 51 t-r. B3{o^j:dt:. pmx'mm^ 

1 0 QcM<V|^ftSS 1 S: 8 5 O'Oim.X'*? x >y h 

Kfl:tT-5-«r)aMt:|g« 1 omigs<^v«^tvy 3 y 
Wk2m^Lti^. i<oi8fl:s/'j=iy|g2<o±attcv 

D (Chemical Vapor Deposition ) ^Tliffl 4 0ni@ 

vrxym:'^y-!^'}yy {mm»>) -rsfc^^rffcs 
mzwbhxhvx^mtthti»><izm^^tih. mvc 

20 v'j3ylS3l4l!Ht3<tt:<v^W*l*-:)<0'C, -^-tOT 
as (?SttffliS) <^)«lR«iii<^«Hbi&li6±-r*v;^^f: t 

xnm^tih. 

[0026] 04fc:*-rj;ot. ^'^r M^i^'xh 

K4;&vx^tcLra^b5'y3yiR3. m.i^')oym. 

2i5iiif^mm^i^Yy^:i-'vi-yy-rhz.bt,zx 

0 . 1 3 0 0-400 

nii^<7)«5a?r}gat-r&. StSa^m-fStJi. 7 
:rM^i^'xMg4i&^X:5'tL-C U a ylg 3 S- K 
5>fx yf-y^L. dl\^X'yitV\^'JxhWiA^^L 
30 -t^. y a y|g 3 i&vx^ LTK^fcj^ y n y)S 
2t5j:t/^«««l * K^^x-yf-y^^LTfc J:v\ 
[0 0 271 iXtc, 7*M'i^'XMS4?:l^*Lfcft. 

1 Sr8 5 0~9 0 OrgJg-Oi y bK^btT^S 

rtSKisa^ 1 ovams.<rmmLi^')^ymei:m:t 

[00281 H6t:^J:afc. ^flMl± 
tKff 3 0 0-4 0 OniifgJgiOKfliv^ y 3 ^^7 SrJtS 

40 Uc^. ^«^i ^10 0 orsjrcF^-fKflrr 
SvittciO. 8i5at:Jl*^^iTjtig^bxy3y|S7 
<r)Wmk^m-hfi}h<r)i^y9*)yir mtmih) Srff 
d. K^bi^y3yiS7«. t^xjfjrvy (03 ) tT^h 

yJLV^i^i^^yy (TEOS) bi:^J~X:ffX{izm\'^ti 

m.cvx)mxmtth. 

[ 0 0 2 9 1 ijftC. m7iiZ5T^i.0iZ. K^bxy^yig 
7 <7)±S?tC C V D^-CJie 14 0 niDg®c7)gfl:>- y n y 

K 9 tc LTS^bi^ y 3 y R8 ^ K 7 ^ X -y f-y 

50 ^^i-SifcfciO, ^tyTWkmiil»fS«i:<Oi^ 
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ayisstt, i)c<oigTiifl:5''J3y|S7i&cMPffi-c 
(t-( -yj^y^^; dishing ) *H>±-tSJt«>fe:ms*i 

[0 0 3 01 iXt, 7:r M^xXhK9i&|^Lfca. 
m^n:tiio\iZ^m.l^')^>m3. Si:XV^fttiz 10 

[0031] iJtC. fft'J yRSrfflV^Jt'^'x •/ hx-yf-y 

frt»a»LrnS^*fs«iios-«jftL. ^^yri^ 

>f fc^ffllllKMi^cO-gR { n^^^;PSM I SFET$- 

LTnS^X^H 2i&Jg^4. tit. Z<r)^:^yn*> 
fctf)<D^*fi!|*l, ei«X.KBF2(7-y^l:*'>S) ) ^pS"? 

x;n ifcj:i;-nM>>x;n 2fc-f :tyJT*.a;^i'-rs. 

nS^ft^l 0«, Aai:'3l5ISS=2rif<p^.^i4«« 
l«:aitT^tUTW<?)pS'>x;H WiZj^Xim 

[0 0 3 2] ^Xtc. pS-^xyH ItSitXnS'^xyH 30 

2<o#^<DKfl:i'y3>'ifi2i&HF (7«yi!) ^<oa 

■Ox-y hK^bLTpS'>x;H Ifcit/fnS'^'X/H 
2 7n«<0»H>=5ry- VmM 1 3 

[00331 ^{c|iB^{i$n^V^*«. ±IBy- MSflJS 
SifcfcioT. y-Mefl:Kl3t^{4cS«ifcco 

ffi-ftL. :^-yb^^yT<7)i&t-&giii-rs. ^wmi 
[00341 01 it^-tidt. y~vm.m. 

\3<r>±S^\,zy-vmk\AA. 14B. 14CS:}g^ 

■rs. y-haffii4A{i. ^tu-feyniaifflMisF 
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1 0 

MI SFET<0«f-^*;W»«*WS!ltT. L^VvftS 

Ki-^mmzvmx'^m^^^<7M'Mm m 
mo. 2 4Mmmm) xm^^tih, tfz. ms^ti 
hwm 1 4 A ( 7- K«wL ) R±<oraHii. 7 * 

0. 2 2/zm) Tfil^SitS. y-h«Sl4Bi3j:ljf 
y- 1 4 Cti. ^ffllaliS<On^^;^^;^MM I S F 
ETtJitf pf-^^f/l'SM I SFET<?>8— ffll&fl!^ 

[003 51 ir'-hW&14A (y-KtSWD tJitf 

y-h«flii4B, i4Cii. mHiP (Vy) ta^n 

i^mmii^ H-7-t;tMi[7 0niM<O#|gai/y 3 
ViSS:i|i^(*afil±tCVDS-Ctfl«L. ijc^-i-c-eco 
±a5t=ffiW5 0MeS<7)WN (fy^X=ry-1r^ VjA 
Y ) RfcR© 1 0 OiuMWWKfc ^>^v-?^ 5^ y y^'^ 
•CJtaU. $^,K-5-<O±a{tClS»15 0niie«<Ogfl:i^ 
U 3^111 Site VD«-e«l«L^:Si. 7*M^i^'xh 

m\^^'^x7\,zLxz.ixt><mk>^^-~y'/'^h:i 

•tS. ^'^UTJBtt. WNBicoffi!. TiN (^^y:^'f h 

[00361 ^r--M|®i4A (y-mWL) CO-SS 
SrlBHjico^ (W) -dSjaL^J^^tcli. 

aaa:^2~2. 5Q/i:^t:i-ciffi«T#aio-c. >? 

14 (y-mwL) ^AiffiS^:i:"C'»T*»L^:<i: 

[00371 iJCt. 7* M^vXhMl 6$:^Uv: 
SI. 7 yK:5ri:cOX y^y^}SSr^o-C, it^*a«l 

vm&\im'otiY'^A:t.^^yym^'7i(\wjxY 
mwiz^'mcfh, c:co'>x-/hx.y^yir^ffa 
y-hmffii4A (y-mwL) tJit^y-hm 

ffil4B, 14C<^Taua31^«<^>--MHkK13 

imhtihh'mi^iz^ f~v^mmnf-YmcM\ 

3 i>^*1l<ltx.yf-y^$/iTTyr-;<f >y 

h. -eC-C. #W«:Sfil^9 0 0X«ST'>x-yhe 

i5!t#-ri.. 

[00381 act:. 0 1 2tC^J: d nS-^X/H 

2t:ps^tt!t*!i. mx.\i^ ^-f^yfr^.a* 

LT>-'-m6l4C<7)MlfflOna'>x;H 2(Cp- S 
^f*«lSl7Srm-rS. pM-^x^mtn 

hSffil 4 B<0^ffl|<OpS'>x;H Ifcn- S^fls® 
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mi8i:m^L. y-Miffil4Ac7)MiacOpa^x;l. 

[00 391 0i3t:^-rJ:at:. ^mui 

±fcC VDffiTlSf[5 0~1 0 Onm&crmt'^V ^> 

A (nmci^ u 3 yK2 0 ^ 7 * bM2 1 fS 

V\ ^ffllllK®«<0^'(kvU3^M2 0-&M*ttx.y^ 

y^^-rsciktio. y-h^i4B. i4c<offlja lo 

liZffA H * 2 0a ^}g)S-r S . <ox >y 

<i:^ii!fl:i^y3yiS7<^m«s-Si^t-rs«:«>t=. is 

'^^ 'J n yMfciff U 3 yM 2 0 ox «y ^ 
l^- h < ^t- S i d ^x y f-y ^^;<rx SrfiEffl LTff 
d. >--hmffil4B. 14C±<7)Mfl:5^'J3y 
HI 5<^B!tfiJt^*fe!^i:-rs^«>fc:. ^r-VN-x^f-y 

[0040]iJcfc:, 7*M^>''XMg2 ISrl^LJt 
Si. HI StrSTtiat. ^3jaiHl»S«<0nS'>x;H 20 
2tpS^!|!!». fi«i.tfB (*'>3g) 2r>f Ji-ytTt.j2^ 
UTpf-A-^^l^SMI SFETCOP* S^l^ft®i^22 

(y-x. KMy) s-j^fiKu. mmwimivm^ 

x;H IKrna:^^, mtfAs (h«) ^^it^Al 

•hji^ LT n f-v :f ;UMM I S F E T<?5 n+ 

«2 3 (y-x. HU>fy) i&m-rs. c:<ifc:J:0. 

^3iail]8S^{CLDD(Lishtly Doped Drain) flfig^fil 
i.:'ipf-v:^>;l'MM I SFETQpfcJ:lf nf-v:f;l^S 
MI SFETQn*gg^Sn&. 

[oo4i]<):fc, aiet^-ridfc:, #^«csisi so 
±t:Kff30 0ni«<7)S0G (xty^rv^^^x) IS 

2 4?:Xtry^L)tm. ^*|cS«1^800X:. 1 

!ftmmMLx soomAii^y^ y y^^ (m%m 

[0 04 2] BlTfc^-Tiofc. SOGH24 
<0±a5tClSSC6 0 Onu^cOKfllv'J 3yjg2 5 

L^sSi. c:<^i!fl:j^U3yJ82 5&CMP&-csfSLT 
3i-yy (03 ) fcxh^xh^j^i^^y (teos) t 

[0 04 31 ClcOidt. *lliSc7)jg®T{l. y-Vm 
«614A (V-mWL) fcJ:t^y-hafiil4B. 1 
4 C<0±a5t|^ygi:ftT't>¥ffltt*»'Sff=3rSOGJg24 
Sr^L. 3^>t-e<0±g|ifc:«aUv:it€i''j3y|g2 
5 ^ C M PffiT^ffl-fll-r 5 . Z-tllZi^^y- VW& 1 
4 A (y-mWL) Wt±(7)mS^j:}m<r>^^ yry4 
;Ptt**|n|±-r-S t ^^t=. hSfii 1 4 A ( 7- HtlW 

L ) axx^y-vmki 4 B . 1 4 cff)i.u<^wmfr> 
[00 4 41 <>:fc, aists^-fiat:. K^bi^y^y 50 
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1 2 

IS 2 5ffi±.m\zWm 1 0 Oni^coKfti^'J 3 ylg2 6 
5r«l»t&. C:iOlKb5^'JnyM2 6«. CMPffirSf 

6{i. 0«itf^yy (03 ) t-fh^xh^^rj/'v'^y 

(TEOS) fc$^y-X;«rx{CfflV^fer7XvCVD^ 

•cJtWf-s. igKl:i^'j3yiS2 5tfo±gi5fc(i, ±iesKl: 

U 3 yH 2 6 tftt T P S G (Phospho Si 1 icate Glas 

[00451 iJct:, Hl9t::*^J:dfc:. VitVWJx 
bH2 7SrVX:7{:U/i H7>fx>/f-y:/T^ti;-b;l/ 
mSmi SFETQsOnM^#fls««l 9 (y- 
X. HWy) <0±aJ<?«Hkv'j3y|S2 6, 25iJj: 
t^soGlS24&i^-rs. c:ox>y^y^^{i. gflij^ 
U3yM2 0fc:itrsi!{bi^«j3yH2 6. 2 5tJj:t^ 
SOGlg2 4cox-/f-y:5<l^-h*f:*c# <^rS J: p^:^ 
fl^-CffW nMimi«s«W19^?«^4«ia5<^±«l& 
S-5TV^Sgfl:S^y 3 yH2 0*«^K:{i|**?<i^:l.^ 

[00461 fiv^T. H20fc:*i-J:dt:. JJj7*h 
V hM2 7 ^-^X^JCLJt H 7>f X x^y^^'^^E 
y ■^)immiA I S F E TQ s to nS^«^i^ 1 9 

( y-x. Yv^y) (o±.^m^i^ 'j^yWkistY 

«5i9 (y-x. \^v^y)<^-nff)±.mzay^i^v 
*-;P28£«^L, ffi:Sr<o±i^C3y:J'^'h*-;P2 
9S^}Bfifct-S. 

[ 0 0 4 7 1 c:<7)x .y f-y ^Ji. Kfbi^ y 3 yis ( y- 
vmssk 1 3 it^s^^jss 5 rtois^bi^ y 3 y|g 
7) tJtrsgfl:>'y3yi82 0cox.y^yj5^^-h*« 

^y^^Ji. ^flii- y 3 y|g2 0*>'S^r«t:x •y^y^'? 
*iS±a=Sr^t*ffv^. y-hmffil4A (^-HSW 

L ) <^)jfflstc^fl:s^ y 3 y|g2 0 imh J: d tc-rs . z 
ntiOs 7:rhyy^^57-f<o)j?fiy®#WT<7){aitti^ 

g2:#tS3y:J'^'h;t:-;l/28. 2 9*«y-h«fiil 
4A (»7-KSWL) fc:«LTaS»^T)g)fi$<tS. 

3y:J'^'h5jv-;P2 8. 2 9Sry-h«ffil 4A (V- 

«>S€i^y 3yK2 0 S-S^rex.yf-y^^LTy-M8 
ttl4A (y-FliWL) CDffllMtCI^-f Y^it-fl'X^ 

[00481 »Cfc, 7*M^vXMg2 7SrlB^Uc 
ft. 7-y|g+7<yftry*^'^AS«pfl:i:<!DX>yf-y^^ 
jSSrffioT. 3y:?^'h*-;|/2 8. 2 9eD]SliJt^!ii 
U>:««^iloK7^xyf-y^<SiH>7* M^vxh 
S»S^i:5rl^f&, -e^^lig. 3y;S'^'h^^-;l-28. 
2 9 <nmizm\& t)t s OGI82 4 ix y ^ym^ii 

$fLS*<. SOGjR2 4J4, liri!ELfe80 0rSK<0>' 



(8) 

1 3 

•yf->^^«!afc:J:-:>T3y^'^'h*-;P28, 29<:offll 
0, <5i:<^iST3y^'^h*-yi'28, 2 9<ortafc:« 

[0049] <5ctC. H21fc:^J;dt. nyr^^'h* 
-;l^2 8. 2 9«Ortg8fc:T^^^3 0^JB^S. r^^^ 
3 Ott. Hfci^U 3>'lfi2 6<^±3fc:nS5Fa!B) (Wi 10 

[00 50] iJCfc. 02 2fc::^-ri9fc:. ^i^U3>' 
Ig2 6<0±J3{fclSW2 0 On«^<7)Sgfl:i^'J 3>l|g3 1 

1^80 QicsstiKsssi'r 
s. ma^^)^yw^\\i. mmavy (03 ) tx 

h^xh^E-^-v-^i^ (TEOS) ti&y-X;iyx{c:fflV> 
fcT-^XvcvD^-CiaH-S. i<^^»J!nB!t:J:-5-C, 20 

**3y:}'^'h*-;P28. 2 9iOiS^3&»fe^^ y*;HS 
*?fflMISFETQs<Dna#^«5^19 (V-X. 

[OOSllijcfc:. 02 3t:Srrj:dfc:. 7*M^>''x 
MB3 2 S^vx^' fc L/t K7>f x^^y^-CmSn 

h*-/i'2 8<o±a5<^^bJ^ y 3 yis 3 1 $-1^ t-c 
r^^^3 0<7)^ffi^saj§-ti-^.. 7;rM^>''xh 

j|g3 2^|^U^1^, 024tc^rrJ:7fc. 7*Mxi^' 30 
XMS3 3&vX^'tcL)t H7^xyf->'^^^ig» 
M«c<0|gfl:i^'j3y|S31. 2 6. 2 5. SOG|g24 

tJj:lf>-'-hKflJSl32rl^-rsctfc:J;0. n^^ 
*;I^MISFETQn<On* S^l^«c««2 3 (V- 
X. HWy) <^±aJ(C3>^'^'h*-;l/34. 3 5$r 
»«t. P^^:^;USMI SFETQpCOp* 

««<22 (V-x. KW-fy) co±a5{^3y^'^'^*- 
;^36. 3 7^}g*tS. 

[0052]<iCfc. 7:rM^i^'XhK3 3 5:I^L;t 

a2 5JC^J:3t. i!^i^'Jriy|g3 1W±a5t 40 
b'-yh»BLtJj:l^^Jfl|51SIK0lBl«ffii»3 8. 3 9S 
mrs. t'yh«lBLi>J:t^miTOiIt83 8. 3 9$- 

Onn^OTijg^rXVN-.yr^Uy^'ft-CiltaL. 

a«ii&8oox:serci*«ra-rs. »:v^t. Tiige/) 

±gPtMff 5 Oni^cOT i Nl^SrX^t y 9 V yH^^T 

mi. ^f>iz^<D±.mzm-i sonn^owMfcis 

JP2 0 Onii^cO§fl:>''J 3 ^^4 Oi: SrC VDS-Ctt 
Stfeft. 7*M^>fXhR4 1i&VX^{CUTitl^> 
C0R«:>'^:J'-->'^^^S. 50 
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[0053] Mit-^o^yms 1 (r)±mzT i m*m 
L>t^. 1^80 ox:^vmm-h c: t 

izX*). TiJgi:SiS«i:*«E«U nf-^-^/I^SM 
ISFETQnOn* M^*|5««?23 (V-X. Hl^ 
'fy) C7)^ffli:pf-A'*;l^SMI SFETQptOp* M 
^f<s{S«2 2 (V-X. HWyXOSfflfcCffiHS 

<0T i S i 2 (f-^yi^'J-t-f K ) m4 2iim&$tl 

I SFETQs<7)nM^«s®JSl 9cO±a!<03y^':^ 

h*-;i/2 8ti««>a**i/;r^^^3 o<^wfct>T i 
Six (^^yi^vv^ V) m4 2im&^tii. :iti 

22tZ!m^tLhmSi (t'-yMIBL. mi«51«3 

8. 39) coriy^'^h^^ffiJS^S^t*«-C§S, 

tt:. h'.y L^wis/T i NK/T i mmm- 

5:|fi)±$-ti:-&C:i:*«-e^5i:J^{::. b'y MUBLfc^aa 
igi8<0||l«iSS38. 3 9i:5r-o<7)Xg-ePl^fc» 

8. 39) Srt'>yh«8BLi:ll«c0ES-CfliJ«t^J^ 

iizM.m msm:^ ^ i; -fc;No±«<o a i anT-flus 

-rS^^Klt'^-CSaillBKOMI SFET ( nf-v*;l^ 

MMISFETQn. pf-v:f;l^MM I SFETQp ) 
fclBiaiMat&SB^-ri.^yrJ'^' h;^-;K 34~3 

7 ) <7)rx^9 vikmm^tihti^. 151 Jiissoe 

[0 0 54] b'yh«BL{i. BS^-TSb'-y MSB L!: 

i<nm^m(fMi. 0 1 ;S< ^rS i 0 {cjg^-Ti. . b'.y 
hglBLOS(@liW;ctf0.24jLcingJSi:U. -e<0<i 
liffli.tfO. 2 2*tmg«i:^S. 
[0055] mz. 7 * hVxX M84 1 $-^Lfc 
a. 02 6lCS^-ri3t. b'yhJIBLiOjaMfclgl® 
Etl3 8 . 3 9ffmm.tf,Z^4 H ^-/PX'^— 9-4 3 
"kmm-h, H'>*-;WX'^— »?-4 3tt. b*<ybS 
BLtJj:tJf|gieStl3 8. 3 9<^±liStCVDffi-ca 

-(kv'jrjyis^iftWL^:^, i«^Sfl:5^U3yii*S:(^ 
ttxyf-y^^LTJB^^S. 

[0056] ij^fc. 027tC*tJ:ofc:. bybtSBL 
i5i.Xfmmm38. 3 9(0±a5tcK53 0 0ni®g 

c9SOGjg44S:xby^-ri.. iJ:v^-e, 

1*8001C. lii^JSSa«l31tTSOG|S4 4*i^y 

^'Uyi5<(M^iiS46)fs. 

[00 57] SOG|g4 4Ji. BPSGMtCjt'^T'j7 
o-tt*>'g< . tSblH^riSSScodf ^ -y 7-7 ^ )vmzmi 
xx^hcmv^ 7*h'jy^^97^<ojBiiUR#SS*'ca 
i|IMb$<l>tbV MSB i.n±mm:m<izmi)Ltsz 



1 5 

Jt^t'J-fe/PSS^fflMI SFETQs<r)y-X. HW 
^^SjflmJBOM I SFET ( nf-t':^;^SM I SFE 
TQn. pf•^J^;^SMI SFETQp) COV-X. K 

i^WL ) t> il^y*- 1 4 B . 1 4 C SrfilJS-r 5^ 

'J-b7l't5J:t^^jailIffii&fiiJ«-rSM I S FET<0^ttig 
it^^thHtif-C^h, ife, b'.7M|BLtJj:tf 
^lJiffi«3 8, 3 9^aiSf6TiM. TiNK. W 

[0 0 581 act, H28fc^^i ate. SOGjg4 4 

<D±»fcis»6 0 owmiff)WtK,i^o 3 >jB4 5 urn 
^yy (03 ) iixh^xh^^fvx^y (TEos) t 

C0059lC:c7)J:dtc. *||tt<0}g®-C«. h'y M8 
BLfcJ:l/Biaffi«3 8. 3 9<0±a5tCjSJStta-Ct 
"m&ifi fk»^S O GR4 4 i&^L, S ^.fc:-f-<0±S» 
tJira L/v:igfl:S^ U a y)84 5 it C M paTTffl-fk-r 
S. «rntJ:0. h'«7haBL|^Oi8aB^:IKSiO=^^ 

11SI838. 3 9<o±ia5<7)*e^oTffl^^i^-rs 
fca6. ^^v-^/utiXx/mmmmmfR-thMi SFE 

htmz. b' y hSlBLfcJ:tX|51IBia»38. 3 90 

[0060] <jcfc, a29fc^J:dt:. iWti^'Jrjy 
IS4 5 iOiSfclSS 1 0 OnmSScOSfl: 'J 3 yJ84 6 
^<0i!^i^»Jriy|S4 6{i. CMPffiTSf 

m^titit^iz^ttimsm^>'Vaym 5(r>m<o 

(TEOS) fciV-XXTXtfflV^fcr^X-rCVDffi 

[00611 act. a30fc:*1-J:dK. yitVV'Jx 
MS4 7^-7X^'fcL:t K7^x>y^y^Tn>'^^' h 
*-;l'2 9<0±|»<?DlKI:i^»J3yM4 6. 4 5. SOG 
K44J3J:l/fKfl:>"j3>'|g3 1 S:^tt:7-7^^3 0 
i0^ffit3t^Sx;P-*-;P4 8 SrJg^-tS . c:<?)x .y 

f-y'/\i.m.\t=y'}^ymA6. 45. sitjiixso 
GJ14 4 {znthm.i^ l» 3 yRwcc .y ^yyu- Vif 
< ^rS J: d^*frt?tTVV xyl— *-;P4 8 1 t*>y 
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o±i^Mfl:s^ 'J =J yK4 0-^^ H'? *-;i/X'^— t 

8*<b*-y hSB Ltd* tT a^t^T»jS:$*l. 

[0062] iJctC. ytVWJXVWkAlir^X^ti 
^.y-fn+y^ifLT y*-'>ASfflF5:i: ox y f-y^^ 
?S2rfiEoT. X)V—!i^-)VA&<r>^\,zm^Ltzzr3y 

3 0<mm<^Vy^:Ji yi-yim^yyt h V=JX vn 
iSPSrif^^ii-S. -eolg. x;P-*-;P4 8«0iafitc 

10 SajL:tSOGR44<.x-y^y^^«t:f8$*i&*«, S 
OGM4 4(i. mlB8 0 or:Tm.a)i/y^ »j y^^fc 

•yi!^<ox^f-y^^a[fc:SttSx«yf->'^i'i^- h35(« 
mi^tix\^h<nx. ^:<o'^x<y hxyf-y^^jaatci 
oTx;p-4^-;i'4 8o{l!IM*«±^ < ryy~i] y b$ 

4 8<7)rtlStCS«)a*nST7^^tb'>y MIBLtOi^ 

b*>y vm> L fc ^-HJ-tjiss-ii-s i fc *j-c# so-e. 
b'.y h»B Lio^sacoJtta^jpiso-ri. ^ fc*J-c& 

20 5. 

[00631 031 tc^rt J: d tc. 

A^ff)nmzrvYA9^mc:fh. ryi^49i±. m 

-fbS^'J 3^184 6<7)±a5tCnM>Ptt!|j8 (M;ttfP ( U 
y) ) i&H-rLfc^ttift>'U3>'|R^CVDaT*^ 
L;t1^. co^tefH^- 'J 3 >l^^x y f-vN'-y ^' LTx;k 
-*-;i'4 8c7)rta5{:^-rc: tizi *)m^h . 
[00641 iXfc. 032tC^J:5fc:. Wtlt'^V^y 
|g4 6<7)±a5tC)S^ 1 0 OnM^OMflii^U 3 ^R 5 1 

30 r^tU^tH^-fx-y^y^-C^iaHIffiSJic^M^vUa 

mm-&xmx'Tummf'm(otsiitz^ ;3 vis* x y ^ 
y^^-rsie<ox-yf-y^<x h 'yj'it Lx&m^tih, 

[0 06 5] iJ^t. 7*M->''XhM5 2Sr^L>t 

mssiz^Frtxoiz. mit'>*jz}ym5 i</)±u 

fc. mtf^rV^' (03 ) fcrh^xh^ri^v^y (T 
EOS) biV-X:ffX{izm\>-^tiryX-7CVD^Wi 

mi. sumn&cmnL'-^vnyms^rimL. ya 

40 hW'>^XhR54*vx^'tU;tK7^x«y^>'^^rS 
-ftS^y 3V«5 3tJil^mi^'J 3y|S5 1 ^Kfjfe-rs 
f: tci 0 . T^^^4 9 2ra«)Ji^;t'X7^-*-;^4 8 
<7)±ia5tC«5 5Sr»lS-rS. CKOt^Hl^t. ^^rUT 
W'ffS^Wc^t UTW-f trffiOHO^iO^g^S 9«r 

[00661 034»±. ±iB«5 5fcft«5 9t?rJglS 
[00671 ttfflj^^hVX^SOAc^+ASS (^tU 

50 rw>f tatjBti^) t{4. «5 5tcw«-rsji3e/>? 
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x:)Sn6i*jj:t<fY:tri«iifc:»oTSv^fc:B^&it3t/'« 

80Ai&®StS3K«0CBa*«5V>fc:l8 0S (SlftW 

>5SA^ 5 5AOX:fr|S]tj&-5:t^'<-;:^ (Xs) tJ 
Xm-m^'>ti:^^-x (Ys) tt. \yfixh^ 

[0068] ±S3^^^-y5 5mm-m (^^u 

S«5 9t:*tiS^S««<Oig3e/'C^r-y59A3!«i 

10 0 6 9] ±£<0 J: d^rig3t/N-^'-y 5 5 APt ^ 
)R '3ffltf«MJe<^«e3t/'?^' -y 5 9 A i: imLht:^ 
fflS^7hvx^'8 0Atci5(,^TJi, RO-^o^riistyN':? 
-y5 5A. 5 5Ara(r)fi[ffl^5V^t:l8 0SRK$-fr 

-ys 5A»<^)-|» (^^W-<^)«^ttfeitLfc>e3t>''«^' 

-ys 5Aaf^/::Jiefei^<7)3e3t/N':J'-y5 5 AScov^ 

fc»««jS)l£''«:5'-y5 9Ai:ttfiH8*iH 

^tU::m-mS^m5 5 t^ms 9 i:*<o^r*SoT tt 
d. 

[ 0 0 7 0 ] -j-i -c. :^mL<mm-ai. we/msic^ 

fiJ'hmOj63KA'^'-y 5 5 A i:ig3l&'t:5'-y 5 9 A t 
(7)X:fr|6it?e-5/v:X'^-x (Xw) t>J:t^Y:fi^|6ifc:}&-5 
fcX'^-X (Yw) v^i^t3K<ojSflimJi<o^ 
fct-S (Xw>Xs. Yw>Ys) . Z0)XdfiZ-f-t 
fc. fi^m<^3t/N*:?-y5 5Ai:igj|fc/t^-y5 9 
Ai:*«igffli:^l>fii^'«)+iJ-=5:»l6S*«llic>*LSJt 
3t<0«[«WT<:oailllKr8l 5 5 fcSfll 5 9 S-ftiaP=5r^ 

[007 11i5i:t. 7)tM'i/'XhK5 4Sr^t)t 
Si. 0 3 5 iz^J: 0 iz. H^v U 3 yK 5 3(7)±miz 

nmpfmi ^mt^iP ( y y ) ) s- k-t L:tii«6 o 

nii^<^^^a X 'J 3 y K 5 6 ^ C V D STiftSW- , 

[0072] a36fc:*^J:3fc. ^tSfii^Un 



1 8 



-H)-^:1KS («f!li.<f3 0 0-4 0 Onii^) OSOGlg 
5 7-&i^L, <k\<^T4 0 0X:m&ffmmX'SOGWi 
5 7i&<->Lfcfib. 03 7fc:5^-rJ:afc. SOG1B5 
7 ^ X y .y ^' LTBSft V y r? yM 5 3 cr>±U<7)^m 
fBvU3yK5 6 2rSaiSl*:. SV^T^KO^teSi^'ja 
y|fi56i&x-y^y\>^'-tSifctJ:0. S5 5fc-it^ 

ftSi5 9iortffli (rtSfcitxjsas) t^teSv-uayis 
5 6m-r. z<ot^. m5 5tiXx/m5 9<Dmiz 

(iX y f-M' «y Sit^*^-? Jt S O 5 7 1 S-5TV^ 
10 S. 

[00731 a^t, 038 iZTprtX 3 ^iaHIS&M^ 

7«ylKR<0X^^y^'ffl[&fflV^t:ai5 5<7)rta5<OSOG 

IS5 7 fc«5 5<^l^<^|g^l:£^D 3yK5 3 t^'^x y 

hxy^y^-rs^ i: fci o . mw^mmm^T 

t:liSfli>'U3yJS51*qRfi$<iTv^S<o-C. 
Ilfl:i^i;3yjg4 6ifiJiy^yym.izX^xmi:>tiiz 

[ 0 0 7 4 ] ^ffllilK^aoSHbS^ U 3 ylS 5 3 $:S 3 
JJB7:rM^>''XhK5 8<?)— 3ggSJ±, ^t'JTWfc 
^21lfiISS««t<0«#a5. ■r^:i>^.fi3t5 9<0±a5tcBi; 
aStiS. 18!oT. ±a<0'>x»/hx.y^y^^^fid 

::£0S«5 9«0rtaJc7)SOG!S5 7t,l^*?nS 
56) **Xv^y^^Xh y^'«i:^rSO-C. SOG)fi57 
flli^ 'J 3 y|S 5 3 <0^ffi«7 * h Ui^'X 5 8 o 

[00751 ^)aiHl»«lSSr3Sd ythU'Jxh 

ssri^L. <}cv^rTa;^6 o imtthms, 

« 1 ^ r yt-r#HM+ . 8 o o x:^]^^!!^?]® lt 
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